This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



TO Page Bank (uspto) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 
A61B 3/00, 3/117 



Al 



(11) International Publication Number: WO 00/57771 

(43) International Publication Date: 5 October 2000 (05.10.00) 



(21) International Application Number: PCT/IL00/00194 

(22) International Filing Date: 29 March 2000 (29.03.00) 



(30) Priority Data: 
129226 



29 March 1999 (29.03.99) 



IL 



(71) Applicant (for all designated States except US): TALIA TECH- 

NOLOGY LTD. [IITIL]; Communication Center, Neve Han, 
90850 D.N. Harei Yehuda (IL). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): ROZENMAN, Yaacov 
[II7IL]; Burla Street 20, 93714 Jerusalem (IL). 

(74) Agent: NOAM, *Mcir, "P.O. Box 34335, 91342 Jerusalem (IL). 



(81) Designated States: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK. DM, 
DZ, EE, ES, FI, GB, GD. GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ. LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU. ZA, ZW f ARIPO patent (GH, 
GM, KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT. SE), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW. ML, MR, NE, SN, TD. TG). 



Published 

With international search report. 



(54) Title: A DEVICE FOR SELF EXAMINATION OF THE TRANSPARENT OPTICAL SYSTEM OF THE EYE AND A METHOD 
FOR USE THEREOF 




(57) Abstract 

The present invention relates to a device for self examination of the transparent optical system of the eye comprising: a) a rigid 
hollow frame having one face with means for fitting said frame to the orbit of the eye; b) a small source of light (either primary or "virtual") 
located inside said frame; c) means for adjusting the distance between said light source and the cornea, such that when fitted to eye, said 
distance is in the range of the focal length of an average eye. The device according to the present invention can further comprise motorized 
or manual means for clearing the beam of light from disturbances and a filter for selecting a specific range of the visible spectrum. The 
present invention further relates to a method for self examination of opacities within the transparent optical system of the eye (cornea, lens 
and vitreous humor). 



SDOCID; <WO 0057771 A1J_> 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCX on the front pages of pamphlets publishing international appHcations under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI C&te d'lvoire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 



ES 

FI 

FR 

GA 

GB 

GE 

CH 

GN 

GR 

HU 

IE 

IL 

IS 

IT 

JP 

KE 

KG 

KP 

KR 

KZ 

LC 

LI 

LK 

LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



US Lesotho 

LT Lithuania 

LI) Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav 

Republic of Macedonia 

ML Mali 

MN Mongolia 

MR Mauritania 

MW Malawi 

MX Mexico 

NE Niger 

NL Netherlands 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



DOC ID 1 <WO 0057771A1 J_> 



WO 00/57771 PCT/ILOO/00194 

A DEVICE FOR SELF EXAMINATION OF THE TRANSPARENT 
OPTICAL SYSTEM OF THE EYE AND A METHOD FOR USE THEREOF 



FIELD OF THE INVENTION 

The present invention relates to a device and a method for self examination of 
vision disorders involving opacities in the cornea, the lens and the vitreous gel 
of the eye. 

BACKGROUND OF THE INVENTION 

Vision disorders are very often associated with opacities in the transparent 
optical system of the eye. Such opacities block the passage of light to the retina 
and cause vision disturbances. The most common disturbances of this type are 
caused by small opacities in the vitreous gel of the eye but these disturbances 
are usually only a passing inconvenience. A much more serious problem is 
opacities in the cornea or in the lens and in particular a cataract which is an 
opaque condition of the lens. Cataract might develop in the lens as a result of 
mechanical injury, metabolic deficiencies, or as result of advancing age (senile 
cataract) which is the most common form of cataract. 

Most of the cataracts are painless and unaccompanied by inflammation. 
Traumatic cataract results from a direct or an indirect trauma to the eye. Senile 
cataract usually occurs in persons over 55 and generally involves both eyes. 
Starting in the form of streaks, dots or sheets of opacities, it develops gradually 
over several months or years and eventually makes the entire lens opaque. 
There is no single, valid objective test that indicates the presence of an operable 
cataract. Ophthalmologists analyze patient symptoms, perform a regular eye 
exam and may test for glare disability and contrast sensitivity to assist 
diagnosis. The final decision to proceed with the surgery lies with the patient. 
Cataract surgery is most often performed under local anesthesia. The clouded 
lens is either removed intact through a 6 -12 mm incision or is dissolved by a 
high frequency ultrasound (phaco emulsification). This second method, which 
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requires a much smaller incision, approximately 3 mm, becomes the more 
favorable method for cataract removing. However, this method has best results 
when the cataract is not too mature. In a very mature cataract the dissolving of 
the hardened lens might require more energy and efforts. 
It is therefore desirable that any person and especially persons who are over 50, 
will examine the status of the transparent optical system of their eyes on a 
routine basis. Such self examination is also desired by many persons who are 
aware of cataract. In special cases, when a beginning of cataract already had 
been diagnosed by an ophthalmologist, it is sometimes desirable that the patient 
will check himself between visits to his ophthalmologist, in order to follow up 
the cataract progress. A simple method and device for cataract.self examination 
It is the aim of the present invention to provide a facile method and a facile 
device, for self examination of the transparent parts of the optical system of the 
eye. 



SUMMARY OF THE INVENTION 

The present invention relates to a device for self examination of the transparent 
optical system of the eye comprising; a) a rigid hollow frame having one 
face with means for fitting said frame to the orbit of the eye; b) a small 
source of light located inside said frame c) means for adjusting the distance 
between the small source of light and cornea such that when said frame is 
fitted to eye, said distance is in the range 5 to 30 mm, preferably 12 to 18 mm. 
The small light source can be a primary light source such as a light emitting 
diode (LED) or can be a "virtual" light source, i.e., an element (or combination 
of elements) that transmit, reflects or refracts light originating from another 
primary light source. The primary light source can be part of the device or can 
be an outside available light source such as a lamp or the sun. 
The rigid frame can be of any shape that allows a simple fitting of the device to 
the eye orbit, or which has means for simple and convenient positioning of the 
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device at the right distance in front of the eye. The most commonly used means 
for positioning the device before the eye is an elastic rubber eyeguard as used 
in telescopes etc. 

The position of the light source within the rigid frame is designed such that the 
distance between the light source and the eye, during eye examination, is in the 
range of the focal length of an average eye. Finer adjustment of the light source 
position in order to bring it to a distance d equal to the focal length of the 
examined eye, is done either by squeezing the elastic rubber eye guard against 
the eye orbit until a clear and defined full circle of light is viewed, or in a 
device which has means for adjusting the position of the light source within the 
rigid frame, by using these means. 

The device according to the present invention can further comprise means for 
clearing the beam of light falling on the cornea from disturbances resulting 
from dust and dirt on the optical elements of the device or in the light passage 
from light source to eye or from the phenomenon of speckles in the light source 
itself. These means can be motorized or manual means for fast rotation of the 
light source or elements in the path of the light such that the disturbances are 
averaged out, or a spatial filter comprising of a pinhole disk or a combination 
of a lens or a filter or a diffuser and a pinhole disk. 

The device according to the present invention can further comprise a filter 
between the source of light and the edge of the device facing the eye, in order 
to select a specific range of the visible spectrum. 

The present invention further relates to a method for self examination of 
opacities within the transparent optical system of the eye (cornea, lens and 
vitreous humor) comprising; a) aligning a small source of light in front of the 
eye at a distance of about 15 mm from the eye, wherein said source of light 
emits diverging rays toward the eye; b) fine adjusting of the distance between 
the light source and the eye until a clear full bright circle is observed by the 
examined eye; c) examining said circle for shadows wherein any shadow 
observed in the circle might indicate an opacity in the optical system of the eye. 

3 
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from opacities within the eye to shadows resul.mg Iron, 
(resulting from dust and dirt or specUes) of the light beam, i.e. inhomogenert.es 
in the optical system of the device. 



DESCRIPTION OF THE DRAWINGS: 

Fig l: A schematic description of a human eye. 1 cornea; 2 lens; 3 retina 4 iris; 

5 pupil; 6 vitreous gel ; 7 the first principal plane of the eye. 

Fig 2a- diversing light rays emitted from a small lig&t source IV that is located 

a, the anterior focal plane of a person's eye are bent a, the cornea and at the 

,ens (shown schematically in the drawing to bend at the first principal plane of 

the eye instead of bending twice at the cornea and twice at the lens 7) and fall 

on the retina as a parallel rays, forming a full uniform circle of light 11. 

Any obstade or opacity 12 in the transparent parts of the eye that blocks the 

rays passage appears as a shadow 14 in this light circle. 

Fig 2b- When the light source is located at a distance shorter than the eye's 

focal lent* 13, the rays coming out of the lens diverge and a larger and 

somewhat less illuminated circ.e is viewed. Any opaetty will appear enlarged. 

Fig 2c- When the light source is located at a distance longer than the eye's 

focal length, the rays coming out of the lens converge and a smaller and 

brighter circle will be seen. Any opacity will appear smaller. 

Fig 3- A preferred embodiment of a device according to the present invention. 

The device comprises a cylinder (20) closed on one side and havmg an 

eyeguard (21) on the open (or sealed with transparent window) front face. 

Inside the cylinder, aligned along the central axis are an incandescent light bulb 

(22) and a small glass bead (23). The image of the filament of the light bulb 
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created by the glass bead being the (virtual) light source. The device further 
comprises of batteries (24) to supply the power for the light bulb. 



Fig 4: A preferred embodiment of a device according to the present invention. 
The device comprises a cylinder (20) closed on one side and having an 
eyeguard (21) on the open (or sealed with transparent window) front face. 
Inside the cylinder, aligned along the central axis are an incandescent light bulb 
(22), a diffusing glass bead (25) and a pinhole disk (26), the pinhole being the 
(virtual) light source. The diffusing glass can be rotated thus averaging 
disturbances created by speckles in the light source or dust and dirt in the 
device.. The pinhole is the (virtual) light source. The device further comprises 
of batteries (24) to supply the power for the light bulb. 

DETAILED DESCRIPTION OF THE INVENTION 

The optical system of the eye (Fig 1), whose function is to bend rays of light 
which enter the eye so that an image of the view is projected on the retina (3), 
is composed of the cornea (1) and the lens (2). This multi-element lens (i.e. 
cornea + lens) is approximately equivalent to a thin lens with a typical average 
focal length of 16.67 mm which is located (1.5 mm behind the cornea) between 
the cornea and the lens. The plane at which this virtual equivalent lens is 
located is called the first principal plane of the eye (7). 

When a small and uniformly diverging source of light is located at the principle 
focus of a convex lens, the light rays originating from the source and hitting the 
lens are bent at the lens and come out of the second surface of the lens as 
parallel rays (perpendicular to lens plane). In the same way, light rays emitted 
from a small diverging light source located in front of an eye, at a distance d 
equal to the focal length of the eye, fall on the retina in parallel lines. Thus, the 
light source will be seen by the viewer as a clear and uniformly illuminated 
circle (whose diameter is determined by the diameter of the pupil) provided 
there are no obstacles between the eye external surface and the retina. Any 
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person to wnom saiu eye uwuu^ 
When the ligh. source is located at a distance shorter than the eye's focal 
length, the optical system of the eye cannot bend the rays enough to fully . 
' parallel ravs and they are coming out of the second surface of the lens with 
diverging angle. Thus a larger and somewhat less illuminated circle is viewed. 
Whence ligh. source is located at a distance longer than the eve's focal length, 
the rays coming from the lens fall on the retina with converging angle, thus a 
smaller and somewhat brighter circle is viewed. 
Consequently, opacities in any part of the transparent optical system of the eye 
appear most clear as defined shadows when the light source is located at a 
distance which is approximately equal to the focal length. As the distance 
increases the shadows becomes smaller until they become too small to be 
observed. As the distance decreases the shadows become bigger but diffusive 
until the contrast between light and dark is difficult to define. 
The device of the present invention is based on this phenomenon and exploits 
it for selfdiagnosis of opacities in the transparent optical system of the eye. 
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The device according to the present invention comprises a point (small) source 
of light enclosed inside a rigid frame wherein the rigid frame has means for 
fitting the frame to the eye orbit and wherein the light source is located within 
the frame such that when the frame is fitted to the eye the distance between the 
light source and the cornea is in the range of 5 to 30 mm 

The rigid frame in which said light source is contained can be of any shape 
provided that when held correctly the distance of said light source from the eye 
is in the range of a focal length of an average eye. 

The most commonly used means for positioning the device before the eye is a 
rubber eye guard as used in telescopes etc. 

Since there are variations in the focal length of an eye between individuals the 
device according to the present invention can be designed such as to allow 
adjustment of the individual eye under examination. 

Finer adjustment of the distance, in order to bring the center of the light source 
to the focal length of the examined eye, is done either by pressing an elastic eye 
guard against the eye orbit or in a device which has means for adjusting the 
position of the light source within the rigid frame, by using these means. These 
adjusting means can be in the form of a trail in the rigid frame and a screw that 
pushes the light source along this trail. Another arrangement of the device 
which allows adjustment of the light source position is telescopic-like body, 
i.e., an internal cylinder which can slide inside an external cylinder. 
The light source can be a primary light source or a virtual light source, 
providing that the rays emitted from it diverge uniformly toward the eye (i.e., 
as if originating from the center of a sphere), such that when it is located at the 
focus of a convex lens, the rays coming out of the lens form a parallel and 
uniform cylinder of light (neither converging nor diverging). 
In the context of the present invention such a light source is defined as a "small 
diverging source of light". 

7 
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In the context of the present invention, the term "a primary light source- 
means the conventional meaning of the term "source of light" such as a lamp, 
i e ., where the rays of light originate from said source. The term "a virtual light 
source" means an element (or combination of elements) that directs light rays 
(originating from another "primary" source) from a small spot uniformly to all 
direction as if it was the origin of the light. 

A primary source of light can be selected from light emitting diode (LED), 
diode laser or the edge of an elongated optic fiber. 

A virtual source of light can be in the form of a pinhole disk or a glass bead or 
a polished metal sphere, illuminated by light that originates from another 
source, of light which is either enclosed within the rigid frame or is external to 

the device. 

The device can further comprise means for supplying power to the source of 
light. 

The device according to the present invention can further comprise means for 
adjusting and controlling the intensity of the light, either by controlling the 
intensity of the light source by a rheostat or a dimmer or by a filter. In devices 
where the source of light is external to the device and where the device has a 
pinhole disk, the pinhole can optionally be of variable diameter allowing by 
this way controlling of the intensity of light that falls on the retina. 
The device according to the present invention can further comprise a filter in 
order to select a specific range of the visible spectrum. For example, such a 
filter can select the "red" portion of the light to which the iris is less sensitive, 
thus allowing for a bigger circle of light to pass through the pupil and fall on 
the retina. 

It can also comprise means to eliminate spots caused by the device itself and 
speckles of the light source by incorporating a spatial filter or by fast 
movement (preferably rotation) of the illuminating beam or of an element in 
the optical path of the beam. 
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In a preferred embodiment of the present invention (Fig 3), the rigid frame is a 
cylinder closed on one face and having an eyeguard on its second front open 
face wherein inside the cylinder, along its central axis there is a small 
incandescent bulb and said bulb illuminates a small glass bead located at the 
center of an opaque disk, and the device further includes batteries to power said 
bulb. 

In another embodiment of the present invention, the rigid support is a closed 
cylinder with one transparent window and the source of light is a LED, or a 
diode laser or the edge of an elongated optical fiber aligned to a source of light. 
Yet in another preferred embodiment of the present invention, one face of the 
rigid frame is open letting an external light to enter the device and passing 
through a glass bead or through a small pinhole located in the middle of an 
opaque partition. 
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1 . A device for self examination of the transparent optical system of the eye 
comprising; a) a rigid hollow frame having one face with means for 
fitting said frame to the orbit of the eye; b) a small source of light located 
inside said frame ; c) means for adjusting the distance between the small 
source of light and cornea such that when said frame is fitted to eye, said 
distance is in the range 5 to 30 mm, preferably 12 to 18 mm. 

2. A device according to claim 1 wherein the distance between the source of 
o flight and-cornea, when said frame is fitted to eye orbit is approximately 15 

mm. 

3. A device according to claim 1 wherein the small source of light is a primary 
source of light or a virtual source of light transmitting, reflecting or 
refracting light rays that originate from another light source. 

4. A device according to claim 3 wherein the small source of light is a primary 
small source of light selected from light emitting diode (LED), diode laser 
or the edge of an elongated optic fiber. 

5. A device according to claim 3 wherein the small source of light is a virtual 
source of light, in the form of a pinhole disk or a glass bead or a polished 
metal sphere, illuminated by light that originates from another source of 
light. 

6. A device according to claim 5 wherein the another source of light is 
enclosed within the rigid frame. 
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7. A device according to claims 4 or 6 wherein the device further comprising 
means for ad justing and controlling the intensity of the light. 



8. A device according to claim 5. wherein the another source of light is 
external to the device. 

9. A device according to claim 1 further comprising means for supplying 
power to the source of light. 

10. A device according to claim 1 wherein the means for fitting the frame to 
the orbit of the eye is an elastic eye-guard. 

11. A device according to claim 10 wherein the elastic eye-guard also 
serves as the means for adjusting the distance between the light source and 
the cornea by pressing said elastic eye-guard against the eye orbit. 

12. A device according to claim 1 further comprising means for adjusting 
the position of the small source of light within the rigid frame. 

13. A device according to claim 12 wherein the means for adjusting the 
position of the light source within the rigid frame are selected from a trail in 
the rigid frame and a screw that pushes the light source along this trail or an 
internal cylinder which can slide inside an external cylinder. 

14. A device according to any of the preceding claims further comprising 
means for clearing the beam of light from disturbances created by dust and 
dirt on the optical elements of the device or in the light passage to the eye or 
by speckles of the light source itself. 
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15. A device according to claim 14 wherein said means are means for a fast 
rotation of the light source or of an element in the . path of the light beam so 
that the disturbances are averaged out by the examining eye wherein said 
means for a fast rotation are either motorized or manual. 

16. A device according to claim 14 wherein said means are a spatial filter 
comprising of a pinhole disk or a combination of a lens or a diffusing glass 
and a pinhole disk. 

17. A device according to any of the preceding claim further comprising a 
filter for selecting a specific range of the visible spectrum. 

18. A method for self examination of opacities within the transparent 
optical system of the eye comprising a) aligning a small source of light 
emitting diverging rays toward the eye, in front of the eye at a distance of 
about 1 5 mm from the cornea; b) fine adjusting of the distance between 
the light source and the eye until a clear bright circle is observed by the 
examined eye; c) examining said circle for shadows wherein any 
shadow observed in the circle might indicate an opacity in the optical 
system of the eye. 

19. A method according to claim 1 8 wherein the source of light is a primary 
light source or a virtual light source transmitting, reflecting or refracting 
light from another source. 

20. A method according to claim 18 further comprising rotating or moving 
the source of light or an element in the optical path in order to distinguish 
between shadows resulting from opacities within the eye to shadows 
resulting from any dust and dirt obstacles on the light beam passage from 
the source of light to the eye or from speckles of the light source itself. 
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21. A method for self examination of opacities within the transparent optical 
system of the eye by using a device as defined in claims 1-17. 
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